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(72) wsjy 

1 j\ ssy-Ai M&^QtsMsrDHi feroni-M 713-401 

(74) cHaiei 

(54) masi ^73-21 a^sa 

B3TM Oimt^ ?1IIA|E1M mieSI iAFHJ ^ilSSOl JHAIEIffl UL S ^-gg OH:i:S!!E 

HI (high inspect ratio)S HS^I DWm EST ?1I||AIE1i:HIAi iSeiXI tE(storage riod8)£1 S2 § 

OIIAd ALD-BSTM CVD-EST?i| AIES(seed laver)^ Al-gtl-^ 015 S^i-SSfdouble deposition) 7\^S.M 

■ji^ji9\ti\z\Tn[ ^4=^ Ll^L|^^ isoi ^'^ituDi as-soi sapi- sick a*^ Jdg 

S^-51£g iM^S EST ?1IHA]E11 M3L%' 4= S..!,p ffliaEI it.Al- Silig-gOIQ. 
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e ^*-gS "fSx-i flilHEl S^Dil ShS- 51:2^, m\ MaEl ^iHAlEi g^^M Stf 31 

0!Q. 



a-jEH :7|5:! ^J>M g DRAM(Oyna!a i c Random teess Meiriorv)2| 2^E7!- S^StTDl! WcBr ^l^gM^ 12*^1 
i^^J:: All 4= ^SQi. 0I~ ^ZM DlRKSoft Error)M "^l^mil Sf-gl! ^A]^F:^I ^ItlAi^ M± 

k\3\7\ mi mhm t\^^^% m^Sim. ^^m. si-sti- ai^is ^m. nan bi^ssoi 



S3#01 5^aAIE^2J ^SSi-og^ Tip,, Ta.ct, ZH},.. (8a,Sr)Ti(3a(BST3, (Pb, Zr)Tia(PZT), 

(PbAa)(2rJi)H(PLZT). Taf^l SOI SIQ. OIM S BST(eariuffi Strontium Titanatete O.IOm^:?]^ 
M ^^gl ?1I|A|£1 :7ICHgil so. 8ST S35,^^ 200 LHX! 400 S-S^^^^S I^W 

i2 3[:2ffl. -S^ WASH S§tl-a:7| Iffl^iM ^^IN(hfetai-lnsu!ator-N8tal)^i^^ 01^i3i^3CK 

1 Ai-strD. HEiu 8ST ^^^01 ^^i^^m mmt\~: 5101 oign ^^^i^oi ^iti- ^th g-^ s 

gsTAI ±-i£:ir^ AF-ga^ d-:d^EL| ^^Ah^ ^\m\7\ ^tl IfiiaCH # (Barrier layer)M 14^^^^ 

DRAW USS^tl-OII [El-E^ SxFS ^Z^l .^l|jAj£irji|/V| ^n\7\ ^OhSM CO- 

ei- ^^^2!^o| AI2IG! Oi'9?4SCHi [[[EhM.. "-^^^3 OlSgS ILm ^ Si.^ a?110l^ ^11 AjEi (concave 
capacitorPi- 12f£i5J[:K gj?ilOl^ ?iI[{AiEi2J IZEa-gO]} 245hS oF¥-3^0|^'Sl ^^lOil S-Z^Sa^'" 

^g^oi BH^^ j,^oj g^3r!ri-0l :i-SE.i.Xl ^'^tlQ. 

m\ a?iioiM shi^meim ^soh^ 3^011^ h^hj ^12^ §^121 iiiasm si^'- 4= 

l^ej* Oi-UEF iE'^l soil SBJ^ -^mm ^ jXS.^, ±MEIX1 hcE (storage node 

contact/lF ^MEIXI !xE(stor.!i9e nod8)£i-2i D|::^1E}-Sj(?aisa.l lsn)0} S.™ S'SOf 2!CK 

^A^O|E(ovide)£J ^01"^^ 57f*l-£S ejo K)1 , rl-ME! XI hiE (storage nodejSJ if;^ IDllAJ ^^SMlt ^ 
^^HOi: tLO. ^ ^^?jfcriElAi(step CDverage)?^ [H^CHf m^:?!-^^e-^^(Chaiiica! Vapor Deposition. 
0!§|- CVD)£^ mm l^^f^ 1^ S3(surfacsy21- ^(vsiiey) ^BCHI/M^ ^-^xK!]^ 371^ m 

^3 ^i]E(r8liability)7F -^J^jgOl ^^D.' 

E e-g Oil EAmF- 3?iini^ ?iIIIA!£i'£j El-^EOICh ^i-El-il7!E.h;200)-;:^H:Hl .Xill #-Z!-12^N;205)g^^ 
:^ ^^ioFDl,. EZLi^^S:^ ili^-^ M£i3(2]0)M ^::zlE.CK □ Qg^:^ a^HOi^ ?ilA} 

£-11 ^^^Pi mm m #2ti3^'-(2i5)i g^*- ^ ^sEiAi ^-^t_^cK mmm 

3-^l220). CV0-B:STB|(225):. 4^¥-Z^]^(230)# ^^e)t.CK Hii&ilAI A. B, G .0 .E~ CVO~BSTg§AI 
(8a-fSr)/Ti^ 2£-:;^xH3|7|- t^M BST ?HHA|Eia| ^3:^1^ ^^gO! M^'^^HI^l ^^^^ 
'SOI ^IZJQ. 0|~ CVO g^QF'SCHiAi ^ll-y- e.^g(gas phasa react iDn)nj M#MAi (tnpolo9y)i:HI 

[Q-EFAi M^'^ti- (surface react ion)0} 7\21t\~ ^mm. ^-m\ IKI-Ai ^WA m<i 

Oj EJS-ti- BST ^lAIEiMA-i^ OlOii CHti" tHlOl SHI :d::AKd8vice)*HJ ^^lECrel iabi 1 ity)Dil E 

umn so. 



B m^.^ ^SJm ^nmm tmm\ mm ^2.^. ^m\^ ^^m 7m^ bst 9i 

iAiEii>iiAi ^^mmm mm^^ :tm9\u\Em7\ alo g-se oimm ^mm Jd^MAi 

±~^EiAiii:Eoii mmi m^^ms.^ m oim^^ bst ^inAiEii 7m^ ehisei ±Jk 
2j jiis^^^'gi astf-^a ^^oj SD. 



■^7! m^4m %'-m\7\ mti b ws'^ cHisa ±x[^. &s.m 7\b m 7m^ m\ m2m 

m^'^M^ Bn. <^'7i ^m^m e^i^io^ tmM ^7\ m^n 7\bm ^mm^inm m 

7\ mz mzm^"^"^ ^^^m siti -^^^i ^^iziUMir^Ai^^ sf^s^oi ^^m ^sEiAiixE mm 
mmi- Bn. -^71 ^seiAibiE m^^^ imm mm^ B'n. 41-71 tmm^ im ?i 

^ AIJ3-BST2F CVD-BSTM ^^^St^ Smm ^SlSJ-t e^^gtl-^ Bn. t^7\ ^mi^' -^^¥3^1 
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ALD-BST)™ 5itm sm^ wm, cvd a^■ij(ol§^ cvo-BST)oii mm m^ma. 

ALDCAtomiG Layer Deposition)^ ^Xm i^ttSJ-sl Oim*J-Q^ SMAI Si-^i-gSfg (Chemical 

Vapor Deposition, CVD)2F S^AFSl-U S^'-Sjoi S7;i-gOI g7| -mmM MS. a^U SJ-gOl ^ 

s?;i-s.Di asmiAi A1S 2J-UA1 Hi-g«i-og^ aH5,>-# §^§i-?ii SQ, nEiHs ALD si-gg^i^ 
a, Arih a-s mM S3?>a. 

ALD ^§01 Sa 0|©*^2SAkj ^711 7^- ^ ^fflSJ ^lESh ^i!?iHiaXl (step 

coverage)£|- W ^ SiQ. tt 3^3 S^i:?!- S^EIDi iSM gsIS'- [III &4}-S*f(chemisorpt ion) 

01 'l'-i(site)(HI^ ti\m 3HfHJ g^lll gSlA|E|-S UOIXI^ H^SO^| 

oit^xi =ti-cK 01 im^ §711= aAi ^[^qw THJizm. q\o\m s^ti^ cm s^^i 3^2 

i-iPl- LFAI as CHI g'^i-EISAI Si-sOj gduas t^fi- ^ES ei-5|0| s g-^D. ifllMAi, AS^? 

121- BS:?J||M AI-SSFS ALDWIAI^ AS^HII 5^-^ l>t (E^ Ar) ttiXj B^=?m 53 ^ (ES Ar) 

a= s,^ aAit.FD, oi£h s& aaM ei-oi g'i,'-EiHS ic^Eioi sis a^ isg n 

(aspect rario 

ti- E.^ .^^^ -^^OF L\-7[^ ^^m mnB^ ^mis^ ^^^jeu ^iioi i^fe^FQ. 

S ^^-SOIIAI ALD^ (Ba+Sr) ^5:.i:i(cocta i I soijrce)ah Ti ±^M^urcB)m Q\^t[0\ ^miQ. 
(Ba + 3r) ^tJ- i:^:^(coctai ! source) ^ ^itjaK^^EHWI A:i 0.5:0.5 ^ SMganole fration)^^ IS^! 5. 
m kmtU. ^"^^ Ba:Sr:Ti:?|- 0.25:0.25:0.5 i>il ^^^I^^^EH^ ^1^' 4^ 

S^CK ALD-BST 1 ^Wie(cycle)^ LhSlI- ^AiM CLhSffl.. o, H,0 JmUM 

vaparM Al-gtlQ, (Ba + Sr) ^tl ^2.^: M^°(i:octai i source flow)- (E^ Ar) Iti::^! -^^ H:,0 7\ 
m M^^CHJ] vapor f iow)-^ Ar) HA! ^ Ti M^^Cflow) ^ f-t (££^ Ar) IHAJ - H.^O 7\M 

^(H.O vapor f low)-^ hl^ (£E^ Ar) IHAIOIIIK 



7m^ ALO a^ge 01 ^^FC^ Zmm I^^mM ^SEIAI^hE (storage riOide)i:HI Bm,^ 
l^§(thernra! bijrget)Oi MEFEOf- 'i.X:|£l Cplasnia t reatr.ient ^Utl IStF Al^ M.. CWM W"^'^ 
71 g CVD Oii^l^H^I BST ^lAIEiM ^-^c!^ %^[HI ^ 'St.f^e Dlx!^ 

BST2I- fr[-^2^ igOj sll-^^io^ ^ItJ^^ ^^^^^Q. ^tl ALD^ g-^^^ EiST AlE#(seej layer) m 



S5§ (thermal burget)s SOI, mJ\^ m^0\ ^4=S1-I1, di^^ B3T ?1IilA| 



Cfl -^^l ^^^m7\B(Wm 1-4^5^ ^(active region. EA|£ilD1 9..1Aj 2.^^)31- ri^SEIAl ^^-tj^^ 

^'^ti-Q. ±-£EiAi S^JI^t^S ^ t|-^^7i-^^g^^(CVD)2:^ 500.4 LHAi 3000.4 ^]]i|£J EliJ SEI^EI 
E(dciped polysiMcon)^^! ^^^^LK HEIH lEI^El^M Oil etch back)^KN 11 ^Zi-^^^^d 15) 

2i s.^m ^aAi^QK 01 m mtm^ mei-^ei^^im iihE'ij^.^>E^ ^'Aitj-Cfi #Ei-^Ei^oi mun iw 

¥CHIE.^ -^mtlU, imJ'd ME1-^E|^(120)^ ^^^m ^<^m ^SAI^IAI ^MH 4^¥CH! i31^^Z]-M 
^ El recess) 01 MEiH EI-^-l::^^ 500 A LHAi ISOOA:^^ tJ-Q. 

H urn MEiy(c!aanlng) ^ Til 100.4 LHAI 300 A2J ^IJliS g^^^ffi. RTP(Rapid Thsmml 

Processing) t^SWI ^^H ^AlEmH31 ElEfe^Ei AHJlE#(TiSi m^t} Dlbh^^J Til ^i^^^ 
^ilTiti-Q. Ti LW^ m Af-©m^4:E 0| ^Ej AH3|E#(125)^ tillEICHMl-l S'gtF:^| SCHi ME| 

■^E|^3F2J £5i^q(rjhFnic GiDntiact)! W.^mm m^imm ^'d:M?\y\ ^ItJ-OIQ, 

n cm ii11Eii31D1!l^M S^^i" ^ :?I71|51 ^DKCheniical Mechanica! Pol ishing.-OmF CMP) 

^ l&fFti-Ch [fllEICHOHl^^ mmm ^^IMM ^^il^l&liAi H^BJ 1t:]£[A!.. Ah^71- :i::£E| 

A! S^fi WMM 1017KAi. lEl^EI^ #£132}- :^SE|AI '3^2J l^mWlM MEI^^EI^ c^mm 

^.1 ^^A|^^:7| ?ltl 3.GIQ. tHIE|CH&]|l-(130)e TIN.. TaNJiSiN.. TaSIN.. TaAlH %1 Oil ^mtl 
mm gCHIA-i ^i-LE tiSol-DI. PVDfPhysicai Vapor Deposition) E~ CVD g^^l.^ 
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H ^ ^m\^ ?1 il A! EK concave capacitor)^] :i:MElXi hi E (storage node)M ^^oF::^! ^mO\ 32 
m^'^imm m'Mt^Ll MZ #^l-l^°]■(1■50)^ ■ij^'-;^X|#(8tch stopper, 135). Aht|-9|(I4(D). a|Ahg-7;i 
#(145)£^ Ol^CdgCK ^-^^^'-SM^Cetch stopper. 135)^Ai SiOMt ^^^^l-H. ^^mimietch 



E 2^ th^g^Oi ^'Sl E2#(16D)S g^^i- BSEOICh th^^^OI ^Sl E^M CVE ^ 
^^la. ESSS Ru. Pt. Ir, Os. Mo. Co. Ni, Au, As2.^ OI^CHT^l^ 3()iiAi -i^^-^a^ ^OiE ^FLl- 
oj Ol^CHXIDI. BOA LHXI 50QA2) ^ffll^ 7I5SE^ 200^c LHXl BCO^cHj ^m\M 



E 3S m^^^ E2!#(160)M ±ME17^lbiE ME! (storage ncde separat ion)i&|-Oj m^^^ Ifii!(160a)M 
S'StJ- ALD-BST ^'•^»'(165)-1 m^tl 9-3E0IEK 

LH^S &Sol SH^^I ii^ra #gt.f- ^IM -'^'71 tj-M#^ ESE1iX|:i:^Sj- 

E^ i^tR^s nmQ\m ^ ?ai:K qichai sii-ig^'-Ei ^^goi ^i-^s^^j a 

^o| Q|j;^|yH s:;f.jp a^^Qji o|~.{.j3^ SilTj^Ho^;,^ . n[-^2!^^^S ^4=Ej ^^^£1^^^ ME!A|^ 

Q. 0! -y-:^! :i.^ElA|!iiE ^ LHCHlAi uF^S^ ^iCHl^ ^.^1^1 UDiXI "ErOl-^iTIi 

EiQ, ak:^! m^m^ LKJAI OH-S (ashing) E^ ^nD\ JilTitJ-Q. ^l-:^! ti^SGI 5 

saiAi^-=^^£^ ^^[Hi^ ti^^#2] ucnx! '^^M oH^iw! ^^FW JWJimn. m^m 
tstrcK ALD-BST s^m ] ^y-i-oiMfcycie)^ ^mti um m\ a^ih ^aim mmo-. (Ba+sr) 

^tJ- MS^Ccoctaii source f low)^ (E~ Ar) ii|7;i H^O 711 SS^(H.O vapor flow)-* N:; 

(E~ Ar) ItiXj Ti m^^(f low) ^ H, (E^ Ar) fflAl H^O :7iaj MM °(H.^0 vapor f low)^ (E 
^ Ar) ItiAIOIQ, 01 [in AFgti^ (Ba + Sr) ^^J- ±S:^(coctai I source) ~ EiaCfiietiTihd)2[Metho::<y Etho^y 
Tetramethyl Heptane Dionato Bariurn]£|- Sr(metfrihd)2iMethoxy Ethoxy Tetramethyi Heptane Dionato 
StrontiumlM IHiemCmetanol )i>j| ^21 m}\U\U\/j\ Ti 'i-^AIO!EfalkoKide) TliM 

Ti(fripd)(trf!hd)2[MethQxv Pentane Dioxv Tetarnethvl Heptane Dionato Titanate]! 7i^^£M AF^tJ-Q. 
Et.^ § ^' S E ^ T i £1 ( p recu r so r ) Si] H i S g (bo i 1 i n^ pa i n t ) 1 Hmm 1 LH X\ SGilr-c g ^| CHI M 
g-3rtFD).. A'fOlM (cycle) 4^'^ 20 LH?::i UDO -.y-fOIM# Aj-S^HS ^MM 20A LHXI 100A E^ttCh. 
yjr ±2.:^ g HJ] HEIH ItlXI lF±-(purge gas)~ 20 LHX! 80 sccni2) S^aiO|e(f low rate) 2,^ El^h 
a. CEia + 3r) Eth li^^Ccoctall source) 2J -3 y-Al^h;'de I i very time) ^ 0.1^ LHaI Jil7;i 7\- 

r^:; (purge gas)^ 1^ LHXI 5^.. H,0 71 1 (vapor) ~ 0.1 LHX! 1.0^ £j g?ICHiAd E^§|-Dj. Ti^ 
(target) E^^M EP-EF 0.1^ LHXl UM g?!DilA:l MM^(f lew) EtI ALD-CVD2J Ig^l e7F 

A!?L7| mm ?l^^(\n-s\tu) E^ ^r;i::i^i^(eK-sltu) SS£:M HrO, Mr E^ 0, M^l^lLHIvM MEF^OI- 
^x-l Eh: Piasfiia treatment )M nF~EiL 7ie^E 30i:rc IWJ..\ 400*c. S^(power)^ \m IWX\ IkW ^ g^j 
mM 30^ LHXl 180^^1- atltl-CF. 



E 4^ CVD-BST ^"^^{mm ^^t^ E^SEOILF. CVD-BST(170)^-5| 4!lrc LHXl 600 

xai S?ii:Hi;-d g-^^FDj 50a LHAi 200.4^ A|E#(seed layerj^F t^-S^ ALD-BST(165) ^ 

Oil CV0-BST(1?Q) ^-Sjg tJ- ^011^ ^£!.12j SStf-M ^^HJl ax^ElE^CF. '^XjEI~ RTN(Rapid 
Thermal NItr Idat ion) ^l-gOII HJ^h^LiL M> E^ M^I7|0ilAi 3iM LHXl ]8(}^S\ BOO^C LHXl 

?00^C 2Jg^|i}]|A1 "iX:IEIM tltlQ. 



E 5^ ^^^^i]7Sm a-BEilim, Ru., Pt. Ir.. Os.. ^l, Mo, Co.. Hi.. Au. Ag£ 

^ 01^131X1^ 5i>liAi ^iDiE uFLK^ 1§M Oj^CHXIDl. CVDOil °J^FCH SsitlQ. 



D\m\M -^gtJ- S ^'S^ -^Alitl! ^ E^riil Ei^H tl-gEie 5^.0! OFLIH. B 

^ AF-^M ^.IDILFXI 'E^^^ LHCHIA:! CtlEi 7FXI XIEK ^fd %1 ^§01 7FsoFQ^ aOI B ^'S0| ^HrF 

^ 7l#MQ|:CHlAi #4!-^ X|-i^# 7Fa XKHi?il '^iCH ^OlCh. 



<^^ym WJ\ 01^1313 B OHx^^MBKhiqh aspect ratiojM 7FXI^ 112'^ DRAf-ej B3T 9im 

AlEilHiAj i^MEIXIiLECstorase node)2j gWIAl ALD-B3TM CV0-B3TEq A|ES(seed layer)^ AFS^F 
^ Oie e^'-Sg(doub!e deposition) Jm^M ±m9\\ME\X\7[ ^S!" OFUEF i-^Oj 2^oFOI 3 

1^0! tF^^ ESF7F SO. 

Et!" XdS g^'-OIES ^^Siog Vg3^7F ^^^^ BST 5HlA|EiM lE^- 4=^0. 
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^'7\ i!!^ A|2{.oi| oj-y Ai-:?| sEHgEing k^Aia m^a^oi ssi ^meixi^xE ^ 

Ah:?! ^[.^3^ ALD-BST£i- cvD-BSTM ^Ji-^Hs ^m[m ^m^i'^m m^^t^^ ii 

3. J:ll 2 tKHI ?dO\M. 

'^'7\ ^th^^S 300 A LHXI 1000 A:^^ 01^013 311 ^SHS tfe illlSEIdiXh^] J:||^^'^B. 
^^tr 4. 1 tmi SiLHAl. 

'^'7\ Sill ^^[m ^^^mm mmi^ 

Emm LH¥1 MEI-^EIESl^ S^^i- ^ CHIxl^ fetch back) SgCHI B]tKf1 MEiH Ei.yi:^(piijg 

recess)# Ai?i~ 

mEi-^Eie^^~ m'-::^i4^S^*"Sn":V[r'i£:M SCO A LH7:| 3000 a ^lai SHE! MEI^Ei^ (doped 
polysilicon)^^^ m^SL^'m- [HlHEi :±:7:m Ail^lbg. 

g:7tH 6. Jil 4 tm ?dD\M.. 

Ah^i i}]ixI"Jli;etch bd.ck) ^§[^1 ^tFiJl MBiH ElAil^iplug recess)g A|?|^ SOIM 500A LHX! 1500A 
2:^ 151-^ ^SHM ol-^ Oil HE! ±7i^ Xil^^^g. 

^^ii- 7. 7:11 4 ^H}ii :^ii:H.-y. 

^^^7\ ME\MQ\^m wsm7\ mm iim iooa lhaj sooA^ij mmm. Ripii-^cHi '~4n^\ 

t\D\ TiSi.l m^t^ Um^^ T\m ^^^^ M7\m^ m^2,^ t}^ OilHEl ±7m M3,%^, 
m^t^ 8, M 4 %m "^OiM. 

^'7\ tHlEIOlQII^'-^ TiN.. TiSiN.. TaSiN. TaAiN S Oil 5tJ-tt MS SCHiA:! d^-^lS oFU^ ^■^.^[■0.. § 
y>SH^^ PVD CVO ^^^iJ-Si}!! ^§h~ 3iM ^S^^ WISEI ^A|2j 

m=?%^ 9. 7:11 4 %m 5iOj.vi. 

71! 4 9711 l&Sl-l§&1IAi. HEICHmil^g CMP01I 2\M S&mm^ ol^ Q1ISEI :i:X[- 

^^ti- 10. 1 1 %m siOiAi.. 

DilSEI :i:Al-£l 7dl^^!-S. 
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S^tJ- 11. Sll iO%m SiCHAi. 
m^ti 12. 1 I HdW SJOtAI, 

ESg ?I(HI iSEIStE LH^e ^i-gt| iH^^IOil sSt.^ ^JJIS 7^1^ tias# 



13. 731 \2%m SiOlAi, 

#71 CVQS gsr Ru. Pt, Ir. Os, Mo. Co, Hi, Au, AgSlS OI^OIAI^ 3MAd il^lEI 



S^*}- 14. HI 12*^l)^| SiCHAI.. 

15. Sil \itim ?dO\M, 
#71 #71 mm^ 5e5j|Al:iM5|og oi^cHAlH.. iSh^S^ SEI *£| £I4»S2J 
ClH#fashing)mi mm MTi £1^ SIS ^-SHS sfe EHieei iXF^J 

§^t!- 16. HI MtHHI °!.fflAi., 

mm xiiTitis 5^e miaa ixra isa'-s, 

S^tr 17. 1 1 t^CHI SiCHAl, 

#71 ALD-BST 7l5Sa ISiTc LHXI 300X £J S^ICHIAI 20.S, LHXI 100AS g^^ufe SS 

g^*^ 18. Jrll 17*KHI 2,[i:HAi., 

#71 ALD-BST mn SCHI^ S£l-iDF g ti Sl(p I asma treatirient)M ftO. a= O.^M AhSeHfl SOS LHAI 
18IM S*ii:HIAi 300"C LHaI 400X: 2J 7l5aaOI|A1 S^(power^jg 100W LHXl £| S^^IOIIAI SatF^ 

31m ^gsM 5fe iniaEi iA^2^ .i^ihs. 

g^t!- 19. a 1 i^CHI SICHAI, 

#71 cvD-EisT^ 7i5sa 4i:i0'c LH7;i 600*0 s?icHiAi 50.4 LH7;i 200A 2j s^mi-^ 

g^t^ 20. ,1 \B%m ?MM.. 

#71 CVD-B3T S^r ^Oiie RTNl tSUP, N, N,0^ ^mOWM 30s .LHXI 180^ g^L 500X 

21. J:ii 1 %m sifflAL 

#71 &^E^= Ru, Pt, Ir, Os. W, Mo, Co. NL Au. Ag^S Ol^CHXl^ StHlAI dai^ '^CHE ^^^L|■2^ 

MIS oi^fflxiDi, §srg^s°s^ cvD 3.^ ^g^s si-^ [Hiaa ixh^j ai&s. 



9-6 




155 



125- 




N ISO 



105 y ^ 55 



9-7 



^2m2-0094175 




m 



9-8 



^2002-0094175 




9-9 



